Age- and myopathy-dependent changes in connexins of normal and cardiomyopathic Syrian hamster ventricular myocardium.
The conduction of cardiac action potentials depends on the flow of excitation through gap junctions, which are hexameric protein associations of connexins (Cxs). The major Cx reported in the heart is Cx43, although some Cx40 and Cx45 are also present. There is some evidence for altered Cx content in heart failure. In heart failure, conduction is depressed and slowed conduction may contribute to arrhythmogenesis and (or) the maintenance of arrhythmia. Cx content and distribution were determined in ventricular tissues from normal and cardiomyopathic Syrian hamsters, an animal model of heart failure which has reproducible age-specific cardiomyopathy resulting in heart failure and age-matched controls in three groups: young (3-5 weeks), adult (13-18 weeks), and old (>45 weeks). Frozen, unfixed sections of ventricular tissues were immunofluorescently stained using antibodies against Cx43, Cx40, and Cx45. Cx43 was the predominant Cx detected in all samples. In normal hamsters, Cx43 was localized predominantly at the intercalated disc region, while in myopathic myocytes, it was scattered. In Western blots, Cx43 content of normal hamster hearts was highest in the adult hearts compared with young and old hamster hearts. In contrast, Cx43 content was significantly lower in adult cardiomyopathic hamster hearts compared with all other groups. The alterations of content and distribution of gap junction Cx43 may contribute to diminished conduction, pump function, and arrhythmogenesis in heart failure.